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ABSTRACT Objective: To study the anti-tumor effect of different proportions of elacridar (ELC) and doxorubicin (DOX), and
determine the best combination ratio. Preparing a new type of acid-sensitive nanoparticles co-loaded with ELC and DOX using poly
(benzyl malate) (PBM) as a carrier. Methods: PBM was prepared from L-aspartic acid by lactone ring opening method, then PEG was
linked with acid sensitive hydrazone bond (Hz). The block polymer PBM-Hz-PEG was obtained and characterized by IR and 1H NMR.
The nano micelles were prepared by dynamic dialysis. The particle size, polydispersity index (PDI), critical micelle concentration (CMC),
drug loading capacity (DL) and entrapment efficiency (EE) of nano micelles were determined. Dynamic dialysis method was used to
simulate the drug release performance in vitro for the drug loaded nano micelles. The cytotoxicity of the drug loaded nano micelles was
evaluated by triple negative breast cancer MDA-MB-231 cell line in vitro. Results: © ELC can enhance the sensitivity of DOX. They
have the strongest antitumor effect when the molar ratio of ELC and DOX is 1:3. @ The results of IR and 1H NMR showed that the block
copolymer PBM-Hz-PEG was successfully synthesized. @ The particle size of the blank micelles was 69.67 £11.55 nm, the PDI was
0.245+0.026, and the CMC value was 3.9 pg-mL™". The particle size of drug loaded nano micelles was slightly larger, ranging from 96.92
nm to 113.47 nm. The drug loading of ELC and DOX was consistent with the feed ratio. @ The drug release rate curves and cytotoxicity
tests in vitro of drug loaded micelles at pH 7.4 and pH 6.0 confirmed that the drug loaded micelles had good acid sensitivity.
Conclusions: The combination of ELC and DOX has strong antitumor effect, and the PBM is an excellent carrier for both. The
PBM-Hz-PEG nanomicelles have high drug loading rate, and their unique acid sensitivity can effectively reduce the toxicity of drugs on
normal tissues and significantly increase the release of tumor tissues, which is expected to become a new intelligent drug delivery
platform.
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FBI IV s ELC J& P-gp #4157, RIEHE A HUIPRERER . —
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& 1 CCK-8 ME ELC.DOX K A [a) b5l — FBX FA R ZRAE #1448 h,37 'C,MDA-MB-231 i1 &
Fig.1 CCK-8 was used to determine the cytotoxicity of ELC, DOX and their combination in different proportions, 48 h, 37 ‘C, MDA-MB-231 Cell line
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Fig.2 IR (A) and 1H NMR (B) spectra of PBM-Hz-PEG
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Fig.3 Determination of particle size distribution of blank and drug loaded micelles by dynamic light scattering
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Fig.4 Transmission electron microscopy of micelles (Scale bar: 100 nm)
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Fig.5 The CMC of blank micelles
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SR ] CCK-8 3270 i o (ARSI 240 i 512 36 75 4 3 25 2 K P o
MM EENE . 25 AR IR A A AF 2 DL 7, 7E 50 ~
1000 pg+mL" i il Py PBM-Hz-PEG %5 [ i 3 15 A F 90 1 ) 4
FRIZH ML , DER X SRS SRR A T K A M- AN 23 1 in 4
RN IR 2 A PR e o B AR ISR R B 25 AN
Al pH 45 A 2R st DL 1T 8, 7% pH 7.4 i, 382540 K S ok 1Y
240 M B R ] AR, TCs 2070 553 pumol -mL 33 phy - G
WHRGE 2SI TR N, A2 g | WO A d AR
fik. 7E pH 6.0 I, i 755 %) PBM-Hz-PEG H WL, R
fitth, 25 R, IR AN IR SE, ICs, RIERE 2 3.78
pmol-mL . ¢ B 245 W W) HA S5 1 A 7 0 , HOAER[R] pHL 5%
PF T ICs 7E 0.17 ~ 0.34 pumol-mL" Z [H], 47 pH WA , X /2
F T 245 T T 20, i S R fr) A R, i 4 B I e
TRV FH o AFLJR: , e S 24 1) B 45 24 e 2 HE i M, o I 2L
BERIE RO, 9K 45 25 14 5 W REAS i3 Sl #E ) R I 25

® | ARG ISR RNBHE. EHE
Table 1 DL and EE of micelles prepared by different drug delivery ratios

ELC DOX
ELC: DOX
DL(%) EE(%) DL(%) EE(%)
1:1 6.65+0.17 78.39+11.68 6.43+0.10 78.57+£3.22
1:2 5.05+0.09 88.72+10.14 8.79+0.08 80.10+5.28
1:3 3.26+0.08 76.11£8.51 9.65+0.15 77.93+8.13
1:4 3.01+0.12 87.67+6.76 10.1+0.06 75.64+2.89
1:5 2.42+0.10 84.42+11.85 11.20£0.15 81.16+5.45
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Fig.6 Drug release curves at different pH, 72 h, 37 'C
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Fig.7 Cytotoxicity of blank micelles, 48 h, 37 'C, MD-MBA-231 Cell line
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